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1/ 



D. PNPase^a$tL7^m#$:|flIliXL, PNPase^ttmffiM1-^XfI 0 

[if^2] ±mo d) <7)X5g^\ #^Tieo D-) <djmx&& s m>fc 
c\ mm^Mmmm^wasem^^m^^^tKXox, PNPa Se ^m# 

Vrzum ; 

D\ Xvt^^^ttJL/iPNPase^lnlJRMMI-^xao 
[fff^ 3 ] mm7°7X^ K>6 5 \ M^£*L*PI^aseK:*^&tt#1-££<h^-e 

£ * * & 1 1 fcfi 2 mm<7>m&& 0 

[fSf3tg4] His^^f^. T7*^aH*^K S*^MH\ Nu 

stymie GST*^at£H\ DsbA*^^^ DsbC^itf^ CBD cex ^^jf 
CBD cenA ^^fS^-, CBDcios^^stf^, Trx^^itfg^ HSV*^»feT- 
^ X«3XFLAG^^jtfs^-t:^^,i»^3fB^^3t&o 

[***6] K12*fc*dMN X»±0157*|c^»W-C**«t*:3H5IB« 

im&m 7 ] T7 KNA* *m&& ^-th ±mmK BL21 [DE3] 

*fcfc»W. BL21 [DE3]pLysS*«B> BLR [DE3] fflfckMWl^ Rosetta[DE3]^^mB 
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#£f 2- 002-376780 ^-~>* 
8 ] 1 - 7 OV»r^K:SB*0«3ftfeJC «t J? $ JifcPNPase 

[it^9] &&mmgL<&m*. #y4v-»a* % ^''jyfy;^ 

V (2-f-^v^v;u^) , (7-f7f^y>|) , ( 2 ' 

[0 0 0 1] 
[0 0 0 2 J 

PNPaseii. 1955^ KS. Ochoatc J: 0 *Lfcg*-e* 0 , y^^tyF 
[0 0 0 3] 
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PNPase £#| ffiffi #t 2> £ jft/c V> & 0 

T7 RNA*°V^ 9*— If (GenbankS@##M38308) fi, i^^C#>o#M#jCT7 

) o 

[0 0 0 4] 

[wsmt 1 1 

#H¥ 5-219978 #£r$fc 

#S#»HM 9 1 2 4 9 6-^W#BI» 
MHfcttR 3 ] 

*m<&ttf&5 6 9 3 4 8 
*a#^5 86932 o^mmm 

10 0 0 5] 

K h * 5/ > OlA^tiT* § & , PNPaseO* & * 3£ t L Ttlttl" * i iZ $> 2> 

o 

[0 0 0 6] 

mm * m&-t &tztb o^m 

[0 0 0 7] 

( i ) < t i>^(oxm^m-r^pwase<Dmmm 0 
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D. PNPase*«»«S*LfeM#SrEIJDlU PNPase*«ltti»«-t*X«o 
[0 0 0 8] 

&^<D?w2&emtt*^&&tz$m^t * - *wm-t &xm ; 

D* . ii^WL fcPNPase 4r EiRfiMftf * I5g 0 
±12 (2) ©ft|fe#ffiU», 
[0 0 0 9] 

^tOMBm (m. Salmonella typhimurium) *mf %> £ biFCl* &o 
f IIWy^t;Vt^^ T 7 "/n^ - ? K^LTti, T7 

„ pRSET-A, p-RSET-B, pRSET-C (-O^W hn^^ti) £ £ 
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[0 0 10] 

> S*^«fsi\ Nus*^tf£^\ GST^itfis^ DsbA^MH^ DsbC^^it 
fc^> CBDcex^^*^, CBD cenA ^^fg^, CBD c i os * Trx^^jt 

10 0 1 1] 

LTO^»WXI±^-0«»Wt Itli, T7 RNA^° V 

Lv\> jy^J^LTfi, BL21[DE3];fcjMN BL21[DE3]pLysS^^:Mm, BLR[DE3] 
Rosetta[DE3]#^cmM> B8M[DE3]*fc^W£3l&f & £ £ 0 

2— ^^-v^^gfe) > (7-f7fM;y>|) „ #y (2' — Tv K-f 

Bfc) ^ (7f-^», ^V^m) ^W^it^H 0 

[0 0 12] 

o 

I. IDgA-Dicov^T 
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[0 0 13] 

ifB : 

.hlfitcj: OW^^fta^^-iffi^r. ttifefcj: *)T7 RNA# V * ? — 
[0 0 14] 

ISC c : 

, ttx*m*Lxmmitmm*'emmLti:* eoo rmx^mmmA 
~i.o) , mM*&mmmm*mmmm\LxiwM&*amz^ mmmmz 

[0 0 15] 
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;VLG- 1 0 9 (temitXmttm) , AntifoamAF Emulsion (*-#?-f ^***t 

[0 0 1 6] 

XSD, D* : 

[0 0 17] 
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[0 0 18] 

II. 

[0 0 19] 
MM] 

[0 0 2 0] 

«M 1 

(1) pnpj&{;K : F£&<&&^fi!&^^ ^-o^H 

^MmC600K-^O^fe#DNA^ f)3nz-/N^7*ij ?V -If-vg r, pnp 

*AU *^»»3K>T«»=BcoRIiaj»fjflCt»XU J: «9 - ONdel^Hr 

> pnpitfcT- & £X fiEcoRIiiO tfrj& t XmMWffr 0 
[0 0 2 1] 

£<7)DNA$fJt£. ^NdeliJiWEcdRItMniBfU 5'5W*tty VflMfc Lfc»« 
KpET28a (His^ ^«^f-**tr 0 /^>ttl£) fc«*Ltt 

^24oo^mM<DBmm^mx^fifz P KT2SaDMxmm^ 

ti, iOT"7^5 K£pET28a-E.coli • His-PNPase£ifr£ L£ (O 1 #bs) 0 ^ 
^-^-^ Genbank^###NC000913 f B«c £ *lt v » « ^»MK12»Opnp» 
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^-v: 9/ 



[0 0 2 2] 

S fc, pET28a • E. col i • His-PNPase DNA£NdeI;}3 X C/EcoRITTO U T 55Tn 
-^y^«^a0ft*ff^, &2400&**tONdeI-EcoRI DMMfrZf&m Lfz Q S AK 

$ ^ ZL<D'7 < 7X ^ K &pET30a • E. col i • nat ive-PNPase t Ltz (® 2 #fis) 

O 

[0 0 2 3] 

(2) fc9tm&ft<DM9k 

±m^y^ 5 KpET28a • E.coli • His-PNPase^ L-pET30a • E.coli • native-P 
NPasefcJBv^T. :*J§@BL21[DE3]$c W<r>ftm) «£ ^®3£&LT 

[0 0 2 4] 

(3) gWoltli 

pET28a • E.coli • His-PNPase^^tp^cMMBL21[DE3]^OS®^#^V> LpET 
30a • E. col i • nat ive-PNPase ^-^tf^:#mBL21 [DE3]*fcO^K|ESMfr£, # ^-v 
-f v>£»L£^&terrific broth*£ife (24 g/L B^x** {^iJ^Ay-T, 
; 12 g/L hV^h^ (^^T-X^ttM) , 0.4%[v/v] ^V-fen- 
;W fp-e37°C, ftl6ii#|lQ&&£3ftjg£ (MR-200LjfEM*£*||, »*H*¥tt») t 

10 Lf^±I^>-77-^ (t'Jx>^itttH> LS-10) KLBig 

% (LB BROTH BASE, >f > tf h ur>QM, cat No. 12780-052) mf 
^tl^HL (*MHI$&l$£-?<&600 nm-eO^{±^j0.2) . 37 °C. 1 wm N 5 
00 rpmTSMl^fc&frofco 600 nmT^^Jg^O. 5-0. 7te$S LfcH& IPTG 

-r^^tt^) £0.4 mMtfcai-^JnU f&mf^Srfi 1 ? CI t J: 0 2o<£> 
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o mw l tz 0 mm& tLTT-r*;- ;vlg-io9 (temikj:m±m) * . tgm 1 l 

[0 0 2 5] 

(4) mux, wai, mm 

mte*^mmm<Dm/6om<Dm&mmffim (20 mM Tris-Hci p hs.o, 0.5 m 

M;*A. 10% ?V*u~-)U) fc«j»U 50 mg/Lt%Z>£*>W&V 
-Afcftl*., MT?30^«a:L^ -80 T^fcttLfco 37 V^iM^mmM 

mizmmLtz^ rx h?v>ttmm^majimwmxL202o&£z>*cat N0.2000 
wt*->t:m^x. **aj*»cT*5j5^nje*ift*»L/io m#?»i££2o,oo 

OXg, 4 °C. 60#H»'kU ±?**SURU 1.6 L<7>K##lJflm?&£ia^ L^o 
IMftffittNi+i«^nvf^7 7 (^2.6X20, His Bind Flactogel M, 

;^r>nm ms?r*m*2KtzmmmmzmmLfz 0 m^m.mm 
™s*rmt^n.tzmmmmz*7Afrh®mLtz 0 ph^m, mt 

(PREP/SCALE-TFF, MWl : 10,000, 3 U #Ttt« *ffl^T#&600 «L 
S-C««U ^l:$ll:-Si:foJ;^;itt (50 mM Tris-HCl pH7.0, 0.15 

^iO»**«ri^Kh*'»Bfe**9A (Kurimover II, ,52.6X10 cm, * 
fflXHttS) fc*»tfc 0 B*«*1.7 mL/min-Cfett'fbL^Kurimover II* 9 Alz 

JtSr— Stftoi -5 tcj|£ft& (20 mM Tris-HCl pH8.0, 5 % ^'J-fen-;V) 
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[0 0 2 6] 







PNPase 




I>K Mr>> 


PNPase 
(EU/U) 




JStt 
(U/mL) 


(mL) (U) 


<%) 


(EU/mL) 


Kur imover 1 IbiLtfZtHfa 


23.9 
70.4 
158 
135 
111 
87.5 


28. 000 669. 698 
5. 000 352. 029 
500 79, 057 
500 67, 500 
500 55. 300 
500 43. 742 


100 

53 

12 

10 

8 

7 


ND 
ND 

7,811.004 
ND 
22 
105 


ND 
ND 

49, 437 
ND 
0.2 

1 9 


nd :a(^i±-r 



[0 0 2 7] 

*1 J: 112 Ltt**# (ItM 3 ttmJft*) *€.»203?a. 

^ if Bfc* $ tL, fiPNPase 1^.- y Y M tz & „ 9.3 EUO-x > K f * -> 

[0 0 2 8] 

(D^tC, IPTG^ntcj:*|&a^7l^ffl^Oi&*«[56 L (7 L^«X8HI) 

^mi/30t<DmtHmmWm (20 mM Tris-HCl pH8.0, 0.5 M mti- f'J-^A, 5 
% ^i;-tn-;i/) KJKiSU 50 mg/Li fc* J: d^PS 1 ; V-f— A*JD;U gSt 

MBiaiL^ -aor-cjMftLjfe. 37tt»am»#:*jfeajt:ifc»L^ r 
^ h 9 y >ttmm&wfflmm%mL202Q& x #cat n 0 . 2oo<*>&#* -^*m^x 

^ ^ffi#fcT*&5#WjB*»»^Lfco B#«$i£20 ( 000Xg % 60#ffl 
St^U ±7f£«U 1.5LOlffliffil^ilL/; 0 m#MiM£Ni+it 
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50 mM Tris-HCl pH7.(K 0.15 M r y 5 mM »fcv^**/*A, 5 % 

r II*?AfcjWtfc. iSttfkLfcKuriwver II*9AfcBGfc«*1.7 mL/minT^ 

i^-SCfoj: ^ (20 mM Tris-HCl pH8.0. 5 mM ^ffc^*~>? A 

> 5 % *n;*n-/i0 **a«L***^ RJMBIfcfrofc. »7U:Ita 

[0 0 2 9] 
[SI2] 







PNPase 




IV y MS* 


PNPase 
(EU/U) 




(U/mL) 


(mL) 


«Stt 
(U) 


(%) 


Sg 

(EU/mL) 


Kurimover 1 1 ^Ajgtijjjfc 
2BH**4TM»lr*iv 


615 
301 
288 
230 
213 


1,500 
1. 100 
1. 100 
1. 100 
800 


921,808 
330. 740 
253. 377 
227.124 
170. 771 


100 

36 

34 

27 

19 


ND 
ND 
156.387 
8. 180 
207 


ND 
ND 
543 
35.5 
1.0 



nd Mm-e-? 



[0 0 3 0] 
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Zsa >&\,Zg>mi^ttiX^fz^> Kh*<>>«\ Kurimoverll^AMSKJ: 
*m^m*S*K 1.0 EU«W K 

&tt«LfcMtt8»*fc***L*:cJ' Kh^rv>i (9.3 EU/U-PNPase) £T®o 
[0 0 3 1] 

<3>&fc, IPrc«^^J:«imBHK24l^nq|feOi$#jft28 L (7 L*§#X4@1) 

150 mL/minOS^-C\ ^#20 mM Tris-HCl pH8. 0T'¥ift L^BM" * 
#7 A (QAE-TOYOPERL 550C, ^140X70 mm) fcjHtfco ii 9 A £5 LO20 mM Tr 
is-HCl pH8.0, 0.1Mffi^hy^A*^trj»»ift-e*JfrL^ >f*>£SW 
li:ffL^ai^i?:5 LO20 mM Tris-HCl pH8.0, 0.5M h 

LtzUy&KS vL/minKT~?U Ltz^ MmZl LOttffiffliBMftiKB, is J: 0*1 
L<D50 mM 4 \ ^V->U**frttaffi«««B-c**L, *ftK0.5 L<7)0.5 M-f ^ 

$StBi£*\ h V yi? (PREP/SCALE-TFF, frWfr+M; I 30,000, ^ y 

#7*fc«) 4:fflv»T#5;500 mL$Tjft«rU ^tC«at*-36JCiRo J: (CflMffft ( 
50 mM Tris-HCl pH7.0. 0.15 M Jfrffc?- V V *A) «:*JD t*#4lR^aia*ff 

»«#7 uc5ti-**-cR^«Bi**»t, iiiiEnHNkotiaeut^ 

MtTto *fc£©»*fc*KuriBover II* ?AfcjWtfc 0 J&fcrft LfcKurimover 
II*9A»CB|S*«[*1.7 mL/mintr^aL, iIaM#*&tf>fc 0 pH^M, 

v>A*ifc*i-*B«rc, Kftatftigg (prep/scale-tff, : 
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30,000, 5';sHTtt«) ^m77^VM/-y 3 y^f :o BXftO 
$t^-^C§oj: 9 (20 mM Tris-HCl pH8.0, 5 mMSftv^^y^A 

, 5 % ^nn-^) 4r*inL*#$>, Rfl.»tfi*firofc 0 *i?£#7 L*c«-f* 

zxmnmmzmf, sm^jtoititiiA^i^ -2o , c-ca«s« 

[0 0 3 2] 
1^3] 



PNPase 



(U/roL) 



(mL) 



(U) (%) 



&J£ PNPase 
(EU/mL) (EU/U) 



i£*-t;t 23. 9 

&#>X&*7AiSaj;« 70. 4 

Ni+77^A7Aj§fflat 158 

i mmr aum-vrj 135 

Kurimover I l*7A5§tfJjft 111 

21§y '<7im\r*3 % j 87 5 



28,000 669,698 
5. 000 352. 029 



500 
500 
500 
500 



79. 057 
67, 500 
55. 300 
43.742 



100 NO ND 

53 NO ND 

12 7,811.004 49.437 

10 NO ND 

8 22 0. 2 

_2 105 1.2 



[0 0 3 3] 

b * v > (i, Kur imoverll f} A #m J; *9 t $ ft j^jgife K t± ^ 

ljx^y 1.2 EUOJc^ Kh^y^^J^^t^o^o £ 

(9.3 EU/U-PNPase) *THIoTV^ 0 ZcDZtfrb^ 1&m±ffifrh 
[0 0 3 4] 
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*m«*ft (IPTG»m) , 0, 1, 2, 3, 5, 7. 9, 24l»mK:MftOflSR^ 

®4#HB) 0 

[0 0 3 5] 

500bLO»^«»C400 ^WfcfclPRU 5,000Xg, i?^ ( 
B£l«t« SCR-20BA) KJ:!mfl:*|||jRLfc. ±«*l±JW±Jti: L-OWff 
*#*30 mLO50 mg/L IPe^/f-A^Iii (20 mM Tris-HCl pH 
8.0, 0.15 M OUt* h y 10%[v/v]^V^n-; K 1 Tris-carboxyethyl 

phosphine HC1) U MTO5MM«L;fclk -80tMfc#Lfco afcfc/ 

iXL2020£J:^cat No.2000*#*->*fl|v>-c, **ttftK?ti30»nft 

Lfco m#^#^^io,oooxg, 4tu lo^wat^t, ±»*j3jru * 

[0 0 3 6] 

1.5 ■MWIt^a-r (i^>K*7tt« ^20/*Lfl5**«[i:80^LOStt 
(125 mM Tris-HCl pH9.0. 0.25 mg/mL ^7^75 0.5 mM E 
DTAZl^h.j^A, 6 11)11 25 mM Tfyy>Z-j^r tHj 

*A«0 *iD*.-ca**fc«* U 37 ■C-C15^M«aLfeo 0.9 mL<3*JfrLfc4 

o 4 °C, 15,000 rpm, 5#ffi ( > 5 -ffiXtt^k MR-150) wMCi^ 

-h ^50^LO±?fi:50^L^Tassky-Shorr^ (0.5 M 

, 10 g/L fjrf>»7>*-->A, 50 g/L ^JOx.T30#F«# 
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^-^1 16/ 



Lfc«, mMreSfrmWMLtio 660 nro<7>n»jg£$j;£L (Model 550. Bio-Rad 
> £*B*©»te*#ttJLfco ££*SfclM-&lUfctt, 37 t\ pH9.0. 15 

[0 0 3 7] 

112 WW»#*€>*»|IUfcaitt»««rMv»T, ^JOyy| (RNA**#V 

ii:#*350 mU KJ£jftj|WK (100 mM 2-[4-(2-hydroxyethyl)-l-piperazinyl]eth 
anesulfonic acid (HEPES) -NaOH pH7.5, 0.4 mM EDTAZl^- h y ^A, 50 mM ifrffc 
v^^v^A, 0.1 g/L ^/y>Z'r/i=thve,Ai (^^#Mtt§!0 > 
11.43 U/mL His-PNPase) , 37 rTfrofco i^Wfc8W*a8RU ^<£>-g|5£ 

«l±, PUC119 oWRRJEBcoRI, Narl* J: WN*pI (New Engl a 

ndBioLabttSQ K X &ftmmiffl&b LtftfeLfe, 
fO«**H5W. B5*fc9!?>*fcJ:3fc, 37 °C. lUSMOKjfcK: «£ 

9, %-C¥^$IS^2200^*O^';-ry s^ifcwbttfco 

[0 0 3 8] 

3 *K V is *f- V fUWw&fc 

»lt^Vyf^^^of: 0 ttM350 mU »S£«*Uft (100 
mM glycine-NaOH pH9.0, 0.4 mM EDTAZl^ h y 25 mM ^Cv^^y^A, 

0.1 g/L ^MH^ Ry -)At (tvtSittU) , 11.43 U/mL His 

-PNPase) , 37 TCt?ffofc 0 ffl^Wfcttfl-fcSBRU *0-«*gte&fl:T-CO 
^MiiHPLCT'^t, ¥*&«lftfcSJ5&OT«rtt1tL7to 

[0 0 3 9] 
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2 0 0 2-3 7 6 7 8 0 i? : 17/E 

[Sffi^wft^] 

[Ell] His^H*4-L£PNPase (His-PNPase)^^* = K P ET28a-E.col 
i •His-PNPase07 p 9;*$ Kvy^^f, 

[02] His^£tt^Lftv>PNPase(native-PNPase) ^9^5 K pET30a • 
E.coli • native-PNPase<7)7°9^. ^ y T^j^-^ 

[B3] His^^Sr^LfcPNPaseOiSttSr^i-o fiftmPNPaseO^tt ( U/Lig 

mm) «iiiim^o«i^n d$n) ^ti^ti^-to ztz, 

* 9 A OPNPase^tt «r , 6 V» * 9 A Jr/f * OPNPasefcte * 

[B4] His*^£tt^LT^ftv>PNPaseOm£jjrt-o ItmttPNPaseOtim ( 
> Mv^9A{iM#^#^OPNPaseV&tt*, fiv»* 9 A fi^«±rf^OPNPase 

m (%) «M»btt7^fffi out*) tt*iii*m(iem) *-e-*LWi*i- 
* (» %mm±¥mm mmm mm±mmmm) zztirtim-r 



tHmW2 004-3010806 
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[0 3] 
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^-v: 2/ 
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^-v*: 3/E 



[EI 5] 




mm mm) 



[me] 



70- 




mm mm) 
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002-3 7 6 780 



mm *»mvm*K m ase *m&+zzt*>*^ ******* lt 

-[ARB] £L 
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£ti M A ^ S if ^ 



MfeBU*-* [000004156] 
1 . ^H^B B 1 9 9 0# 8^138 



tHIE#^ ffifE#2 0 0 4 - 3 0 1 0 8 0 6 



